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Özet
Amaç: Günübirlik hastalarda fentanil ve remifentanil ile yapılan total intrave-

nöz anestezi sırasında postoperatif karaciğer fonksiyonları karşılaştırmaktı.

Gereç ve Yöntem: Elli erişkin hasta anestezi rejimlerine göre rastgele (n = 25) 

iki gruba ayrıldı; remifentanil (15 µg / kg / saat, grup R) veya fentanil (1.5 µg 

/ kg / saat, grup F). Propofol (2.5mg/kg) ve rokuronyum bromid (0.5 mg / kg) 

verildikten sonra, hastalar entübe edildi. Propofol 9mg/kg/saat infüzyon ve-

rilerek anestezi devamlılığı sağlandı. Ameliyat öncesi ve sonrası karaciğer 

fonksiyon testleri, hemodinami, anestezik gereksinimleri ve derlenme sürele-

ri kaydedildi. Bulgular: Derlenme süresi  R grubunda, grup F’ye  göre anlam-

lı olarak daha düşüktü (8.6 ± 1.2 dk ve grup F 3.5 ± 0.5 dk ve R) (p = 0.0001). 

Postoperatif yüksek dansiteli lipoprotein, total protein ve alkalin fosfataz her 

iki grupta da anlamlı olarak düşüktü (96.3±31.9; 6.1±1.4; 186.8±73.5 grup 

F’de, 94.8±29.6; 6.2±1.2; 163.7±68.5 grup R’de) (sırasıyla p=0.003, p=0.0001 

ve p=0.002 idi).  Postoperatif protrombin zamanı her iki grupta da belirgin 

olarak daha uzundu (Preoperatif’e karşılık postoperatif değerler grup F’de: 

13.6±0.8’e karşılık 14.5±1.08  (p=0.001) ve grup R’de: 13.9±0.9’e karşılık 

19.6±25.0) (p=0.001). Sonuç: Fentanil ve remifentanil KCFT, hemodinami, 

anestezik gereksinimleri ve ameliyat sonrası ağrıyı azaltmada benzer etki-

lere sahiptir. Ancak, grup R’de, derlenme süresi F grubuna göre daha kısa idi.

Anahtar Kelimeler
Karaciğer Fonksiyon Testleri (KCFT); Remifentanil; Fentanil; Total İntravenöz 

Anestezi (TİVA)

Abstract
Aim: To compare the postoperative hepatic functions during total intrave-
nous anesthesia with fentanyl and remifentanil in outpatient settings.  Ma-
terial and Method: Fifty adult patients were randomly allocated to one of 
two anesthetic regimens (n=25) and were received remifentanyl (15 µg/
kg/h; group R) or fentanyl (1.5 µg/kg/h; group F) intravenously. After giving 
propofol (2.5 mg/kg) and rocuronium bromide (0.5 mg/kg), patients were 
intubated. Propofol was continued to infuse at 9 mg/kg/h rate. The preop-
erative and postoperative liver function tests, haemodynamic parameters, 
anesthetic requirements, and recovery times were recorded. Result: Recovery 
times in group R was significantly lower than in the group F (8.6±1.2 min and 
3.5±0.5 min in group F and R) (p=0.0001). The postoperative values of high 
density lipoprotein, total protein and alkaline phosphatase were significantly 
lower than the postoperative values in group F and R (96.3±31.9; 6.1±1.4; 
186.8±73.5 in group F, 94.8±29.6; 6.2±1.2; 163.7±68.5 in group R) (p=0.003, 
p=0.0001 and p=0.002, respectively). The postoperative prothrombin time 
was significantly longer than the preoperative values in groups F and R (Pre-
operative and postoperative values in group F: 13.6±0.8/14.5±1.08 (p=0.001) 
and in group R: 13.9±0.9/19.6±25.0) (p=0.001). Discussion: Fentanyl and 
remifentanil have a similar effect on the LFT, haemodynamics, anesthetic 
requirements, reducing the postoperative pain. However, in group R, recovery 
time is shorter than in group F.

Keywords
Liver Function Tests (LFT); Remifentanil; Fentanyl; Total İntravenous Anes-
thesia (TIVA)
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Introduction
Abnormal liver function tests (LFT) are frequently detected in 
asymptomatic patients since many screening test panels are 
being routinely performed now [1]. 
The effects of various volatile anesthetics on major organs have 
been extensively evaluated. However, the impact of fentanyl 
and remifentanil under total intravenous anesthesia (TIVA) has 
been less extensively investigated than that of volatile anes-
thetic agents. Propofol has also been reported to show a safe 
pharmacological profile in the presence of hepatic impairments; 
furthermore, its clearance and elimination is unaffected by he-
patic dysfunction [2]. 
To prevent the stress and anxiety, we should develop an ef-
fective, safe and careful analgesic regimen during TIVA [3-5]. 
Short-acting opioids (eg, fentanyl, remifentanil) are appropriate 
agents to decrease the cardiovascular effects of sympathetic 
nervous system stimulation and prevent the sympathetic re-
sponse to laryngoscopy [6-8]. 
This double-blind, randomized study was conducted to compare 
the efficacy and safety of remifentanil and fentanyl as the anal-
gesic agents in LFT, postoperative analgesia, haemodynamics, 
recovery time in adult patients under TIVA in outpatient set-
tings.
 
Material and Method
After obtaining the approval of the Institutional Ethics Commit-
tee at Gaziantep University and written informed patients’ con-
sent, 100 ASA (American Society of Anesthesiologists) physical 
status I-II patients aged 22-54 years were scheduled for day 
case surgery, comprising 14 inguinal hernia and 36 breast bi-
opsy under total intravenous anesthesia (TIVA). Patients were 
enrolled in this double-blind study from May through October 
2009. 
Patients with heart blocks, heart failure, hepatic disease, mus-
culoskeletal disease, hepatic failure, psychiatric disease, neuro-
logical disease, or those who had BMI> 30, or who used to be or 
were smokers and received analgesics or sedatives within the 
previous 24 hours were excluded from the study. In addition, pa-
tients with a history of allergy to opioids, viral hepatid and oth-
er liver disease, propofol, or alcohol/drug abuse were excluded 
from the study. None of the patients was premedicated with any 
drug. Patients were randomized into two groups using a com-
puter generated random number table. Patients were received 
15 µg/kg/h remifentanyl (ULTIVA, Glaxo Smith Kline, Australia). 
(group R, n=25) or 1.5 µg/kg/h fentanyl (FENTANYL CITRATE, 
Abbott, Beerse, Belgium) (group F, n=25) intravenously (iv) for 
maintaining the analgesia. The study drugs including fentanyl 
and remifentanyl were prepared with 0.9% NaCl in unlabeled 20 
ml-syringes. After the patients had been taken to the surgery 
room, standard monitors including electrocardiography (lead II), 
non invasive blood pressure (MAP) and peripheral oxygen satu-
ration measurements (Drager Cato PM 8040, Lubeck, Germany) 
were initiated. A 20-gauge cannula was inserted into a vein in 
the dorsum of the hand and isotonic saline solution was infused 
at a rate of 5-7 ml//kg/h. Both drugs were started to administer 
at induction period. 
After preoxygenation, anesthesia was induced with iv propo-
fol (Propofol 1% Fresenius, 10 mg/ml) (2.5 mg/kg) and re-
mifentanyl or fentanyl and maintained with 9 mg/kg/hour of 
propofol and the gas mixture of 50% oxygen in 50% air. Af-
ter the loss of consciousness, rocuronium bromide (Esmeron, 
Organon, Oss Holland) (0.5 mg/kg) was injected and patients 

were intubated. Dose adjustments were made at 10 min in-
tervals according to MAP an HR. Mean arterial blood pressure 
and heart rate (HR) were recorded at baseline and intraopera-
tive 5,10,15,20,30,45,60,90,120,150. min. Adverse events such 
as bradycardia, hypotension, nausea, vomiting were recorded. 
Aspartate aminotransferase (AST), alanine aminotransferase 
(ALT), alkaline phosphatase (ALP), total protein (TP)  total bili-
rubin (TB), prothrombin time (PT), partial thromboplastin time 
(APTT), lipoproteins (HDL, LDL), blood glucose (BG) were inves-
tigated during the preoperative and postoperative periods. 
Normal ranges of LFTs were accepted as below: Alanine 
transaminase ALT: 0–45 IU/l; AST: 0–35 IU/l; Alkaline phos-
phatase ALP: 30–120 IU/l; TB: 2–17 µmol/l; PT: 10.9–12.5 sec; 
TP: 6-8 gr/dl; APTT: 26-37.2 sec; HDL: >35 mg/dl; LDL: <130 
mg/dl; BG: 70-110 mg/dl. [1, 9-11].
An independent blind anesthesiologists administered the drugs 
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and another one collected the data. Infusion of propofol and 
both opioid drugs was discontinued 5 min before ending the op-
eration and anesthesia. We recorded recovery time as the time 
from the end of propofol infusion until verbal communication. 
We assessed the postoperative pain score via VRS at 5th, 30th 
and 60th minutes after recovery time. The evaluation was per-
formed using a 10 point VRS scale (0= no pain and 10= worst 
pain imaginable). The patients were treated when the systolic 
arterial blood pressure was below 90 mm Hg and heart rate was 
below 50 beats/min. 

Statistical Analysis
For the statistical evaluation of the findings obtained in the 
study, SPSS (Statistical Package for Social Sciences) for Win-
dows 15.0 program (Chicago, USA) was used. Data are ex-
pressed as means±SD or as the number of patients or median 
(min-max) whenever appropriate. The results were evaluated 
at 95% confidence interval, and significancy was evaluated at 
p<0.05 level. The relationships among the qualitative datas 
such as patient characteristics, demographic data, VRS were 
analyzed using Kruskal-Wallis Variance Analysis test and Chi-
Square test. The intraoperative haemodynamics, LFT and re-
covery time were evaluated by one-way analysis of variance 
(ANOVA). The preoperative and postoperative MAP, HR and LFT 
were evaluated by Paired Sample t Test. We did not performe 
the G power analysis.
 
Results
No statistically-significant difference was recorded between the 
groups in terms of demographic characteristics and operation 
time. Duration of anesthesia and the requirement of anesthetic 
drugs were similar between the groups (Table 1).
Recovery times in group R was significantly shorter than in 
group F (3.5±0.5min; 8.6±1.2min) (p=0.0001) (Table 1). The ver-
bal rating scale (VRS) in groups R and F were similar at post-
operative 5th, 30th and 60th min (Table 1). No hemodynamic 
adverse effect (such as hypotension, hypertension, bradycardia 
or arrhythmia) was observed between the groups. 
The preoperative values of HDL, total protein and ALP were 
significantly higher than the postoperative values in groups F 
and R (96.3±31.9; 6.1±1.4; 186.8±73.5 in group F, vs. 94.8±29.6; 
6.2±1.2; 163.7±68.5 in group R) (p=0.003, p=0.0001 and p=0.002 
respectively)( Table 2). The postoperative PT was significantly 
longer than the preoperative values in groups F and R (Preoper-
ative and postoperative values in group F: 13.6±0.8/14.5±1.08 
(p=0.001) and in group R: 13.9±0.9/19.6±25.0) (p=0.001).
Although the adverse effects were not significant, during the 
study, two patients in group F, two patients in group R experi-
enced nausea and vomiting. 
 
Discussion
The usage of remifentanil and fentanyl during TIVA with propo-
fol caused  mild liver impairment without serious adverse ef-
fects and supplemental anesthetics requirement. Contrary to 
fentanyl, remifentanyl showed an effective and rapid recovery 
from anesthesia.
Opioids produce their therapeutic effects by acting as agonists 
at µ and/or К opioid receptors [18]. For the risk for accumulation 
and delayed recovery with opioid agents, opioid dose was mini-
mized in this study. Remifentanil, which is used during induction 
and maintenance of general anaesthesia is independent of infu-
sion duration [19]. It has an onset of action of about 1 min in 

the present study. The organ independent metabolism is one of 
the most significant advantages of remifentanil in patients with 
liver impairment. Gupta et al., [20] reported that remifentanil 
was observed as an effective drug in patients undergoing short, 
painful procedures. Fentanyl’s effects begin within 2 to 3 min-
utes of administration; its duration of action is 30 to 60 minutes 
[7]. Providing effective analgesia for patients in the postopera-
tive period is important in controlling pain, relieving agitation 
and anxiety, and maintaining patient comfort. TIVA, performed 
with IV drugs which have more rapid onset and shorter recovery 
profiles, is available. Among these iv drugs, propofol is the most 
commonly used iv anesthetic agent to produce adequate pain 
control [21], and it is commonly administered with an opioid 
such as remifentanil [22]. Many known benefits of TIVA include 
reduced postoperative pain, less postoperative nausea and 
vomiting, and, most interestingly, less risk of organ toxicity such 
as hepatic toxicities [23]. Recently, TIVA has been widely used 
during various types of surgical procedures [22]. However, the 
influence of IV anesthetics on hepatic functions is not well es-
tablished; therefore, it was our goal to determine the effects of 
TIVA with propofol-remifentanil or propofol-fentanyl on postop-
erative hepatic functions and to compare their relative safety.
Recovery times in group R was significantly shorter than in 
group F. Soltész et al., [24] also reported faster recovery when 
using remifentanil than sufentanil. Unlike existing opioids, re-
mifentanil is rapidly metabolized by nonspecific blood and tis-
sue esterases [25] into a clinically inactive metabolite. The dif-
ference of recovery time may be the result of the difference 
between duration of the drugs.
The verbal rating scale (VRS) in groups R and F were similar at 
postoperative 5, 30, 60th min. The stress and anxiety associ-
ated with acute postoperative pain can be prevented through 
careful selection of an effective analgesic regimen.
Fentanyl is most often used in the emergency settings and sev-
eral randomized controlled trials. In these processes, fentanyl 
has been found to be effective at attenuating rises in blood 
pressure and heart rate during rapid sequence intubation [7]. In 
addition, both fentanyl and remifentanil had similar analgesic 
efficacy for the median total dose of propofol administered to 
patients during TIVA. The similarity in the anesthetic require-
ment, MAP and HR data may show that remifentanil and fen-
tanyl provide a similar and acceptable degree of analgesia and 
haemodynamic stability during TIVA. There was no statistically 
significant difference between the 2 groups in the incidence of 
drug related adverse events (2 patients in group F, 2 patients 
in group R experienced nausea and vomiting). These adverse 
events are generally typical of potent µ opioid agonists and 
with the postsurgical setting. 
The preoperative values of HDL, total protein and ALP were sig-
nificantly higher than the postoperative values in groups F and 
R. As the postoperative decrease of HDL, total protein and ALP 
and the elevation of PT were not in a clinically important level, 
we may evaluate this as a minimal liver impairment. The healthy 
population showing normal range of LFT may have any sub-
clinical liver disease. In addition, Lee et al., [26] reported that al-
most any medication can alter liver enzyme levels. The common 
causes include nonsteroidal antiinflammatory drugs, antibiot-
ics, antiepileptic drugs, antituberculous drugs and statins [27]. 
Predictable drug reactions are dose-dependent. In addition, the 
increase in serum ALT correlates with body mass index (BMI) 
[16, 17, 28]. Anesthetic and analgesic drugs may have been the 
result of this change between the LFT. Liver enzyme alterations 

Journal of Clinical and Analytical Medicine  | 9

Remifentanyl and Fentanyl Use and LFT/ Remifentanil ve Fentanil Kullanımı ve KCFT



 | Journal of Clinical and Analytical Medicine

Remifentanyl and Fentanyl Use and LFT/ Remifentanil ve Fentanil Kullanımı ve KCFT

4

suggest repeating tests as a first measure in order to rule out 
laboratory error. Restricted physical activity and hospital diet 
and hemodilution may be other possible explanations for the 
decrease in HDL, ALP and total protein. ALP originates mainly 
from two sources: Liver and bone [29] and the enzyme levels 
varying with age and sex and pregnancy [10]. Also, the normal 
serum ALP gradually increases from age 40 to 65, particularly 
in women. In the present study although the male/female ratio 
was 38/62, the age interval of the patients was 22-54 years. In 
other words, the young age may have been the reason for the 
mild decrease in ALP.
Most commonly, routine laboratory-based coagulation tests 
which assess the patients’ current coagulation status are PT, 
aPTT, fibrinogen, international normalized ratio (INR), and plate-
let numbers [30]. The postoperative PT was significantly longer 
than the preoperative PT in groups F and R. During the anes-
thetic or surgical procedures, perioperative monitoring of blood 
coagulation is critical to predict the risk of bleeding. 

Conclusion
On the basis of the results of our study, the use of fentanyl, 
remifentanil as analgesics during TIVA may be considered safe 
for LFT. However, shorter recovery time in group R and satisfac-
tory postoperative analgesia in the groups F and R suggest that 
fentanyl and remifentanil may be more appropriate anesthetic 
choices in these patients. New studies need to be developed to 
maximize the benefits offered by remifentanil and fentanyl used 
in the present study.

References
1. Pratt DS, Kaplan MM. Evaluation of abnormal liver-enzyme results in asymp-
tomatic patients. The New England journal of medicine. 2000, 27; 342:1266.
2. Murphy EJ. Acute pain management pharmacology for the patient with concur-
rent renal or hepatic disease. Anaesthesia and intensive care. 2005;33:311.
3. Apfelbaum JL, Chen C, Mehta SS, Gan TJ. Postoperative pain experience: results 
from a national survey suggest postoperative pain continues to be undermanaged. 
Anesthesia and analgesia. 2003;97:534.
4. Mehlisch DR. The efficacy of combination analgesic therapy in relieving dental 
pain. J Am Dent Assoc. 2002;133:861.
5. Joshi W, Connelly NR, Reuben SS, Wolckenhaar M, Thakkar N. An evaluation of 
the safety and efficacy of administering rofecoxib for postoperative pain manage-
ment. Anesthesia and analgesia. 2003;97:35.
6. Henrion J, Schapira M, Luwaert R, Colin L, Delannoy A, Heller FR. Hypoxic 
hepatitis: clinical and hemodynamic study in 142 consecutive cases. Medicine. 
2003;82:392.
7. Chung KS, Sinatra RS, Halevy JD, Paige D, Silverman DG. A comparison of fen-
tanyl, esmolol, and their combination for blunting the haemodynamic responses 
during rapid-sequence induction. Canadian journal of anaesthesia = Journal cana-
dien d’anesthesie. 1992;39:774.
8. Jacobi J, Fraser GL, Coursin DB, Riker RR, Fontaine D, Wittbrodt ET, et al. Clinical 
practice guidelines for the sustained use of sedatives and analgesics in the criti-
cally ill adult. Critical care medicine. 2002;30:119.
9. Giannini EG, Testa R, Savarino V. Liver enzyme alteration: a guide for clinicians. 
Cmaj. 2005 1;172:367.
10. Schoch L, Whiteman K. Monitoring liver function. Nursing. 2007;37:22.
11. Limdi JK, Hyde GM. Evaluation of abnormal liver function tests. Postgraduate 
medical journal. 2003;79:307.
12. Fan ST. Liver functional reserve estimation: state of the art and relevance for 
local treatments : The Eastern perspective. Journal of hepato-biliary-pancreatic 
surgery. 2009 29- sayfa no eksik ????.
13. Jaunin-Stalder N, Pasche O, Cornuz J. What shall I do with a patient with el-
evated liver tests?. Revue medicale suisse. 2009 25;5:2410.
14. Dufour DR, Lott JA, Nolte FS, Gretch DR, Koff RS, Seeff LB. Diagnosis and 
monitoring of hepatic injury. I. Performance characteristics of laboratory tests. 
Clinical chemistry. 2000;46:2027.
15. Dufour DR, Lott JA, Nolte FS, Gretch DR, Koff RS, Seeff LB. Diagnosis and 
monitoring of hepatic injury. II. Recommendations for use of laboratory tests in 
screening, diagnosis, and monitoring. Clinical chemistry. 2000;46:2050.
16. Prati D, Taioli E, Zanella A, Della Torre E, Butelli S, Del Vecchio E, et al. Updated 
definitions of healthy ranges for serum alanine aminotransferase levels. Annals of 
internal medicine. 2002 2;137:1.
17. Piton A, Poynard T, Imbert-Bismut F, Khalil L, Delattre J, Pelissier E, et al. Fac-
tors associated with serum alanine transaminase activity in healthy subjects: con-
sequences for the definition of normal values, for selection of blood donors, and for 

patients with chronic hepatitis C. MULTIVIRC Group. Hepatology. 1998;27:1213.
18. Savage SR. Opioid use in the management of chronic pain. Med Clin North 
Am. 1999;83:761.
19. Kapila A, Glass PS, Jacobs JR, Muir KT, Hermann DJ, Shiraishi M, et al. Mea-
sured context-sensitive half-times of remifentanil and alfentanil. Anesthesiology. 
1995;83:968.
20. Gupta S, Ravalia A. Remifentanil for percutaneous tracheostomies in ITU. An-
aesthesia. 2000;55:491.
21. Scott LJ, Perry CM. Remifentanil: a review of its use during the induction and 
maintenance of general anaesthesia. Drugs. 2005;65:1793.
22. Sneyd JR. Recent advances in intravenous anaesthesia. British journal of an-
aesthesia. 2004;93:725.
23. Ozkose Z, Ercan B, Unal Y, Yardim S, Kaymaz M, Dogulu F, et al. Inhalation 
versus total intravenous anesthesia for lumbar disc herniation: comparison of he-
modynamic effects, recovery characteristics, and cost. Journal of neurosurgical 
anesthesiology. 2001;13:296.
24. Soltesz S, Biedler A, Silomon M, Schopflin I, Molter GP. Recovery after remifen-
tanil and sufentanil for analgesia and sedation of mechanically ventilated patients 
after trauma or major surgery. British journal of anaesthesia. 2001;86:763.
25. Westmoreland CL, Hoke JF, Sebel PS, Hug CC, Jr., Muir KT. Pharmacokinetics of 
remifentanil (GI87084B) and its major metabolite (GI90291) in patients undergo-
ing elective inpatient surgery. Anesthesiology. 1993;79:893.
26. Lee WM. Drug-induced hepatotoxicity. The New England journal of medicine. 
2003 31;349:474.
27. Watkins PB, Kaplowitz N, Slattery JT, Colonese CR, Colucci SV, Stewart PW, et 
al. Aminotransferase elevations in healthy adults receiving 4 grams of acetamino-
phen daily: a randomized controlled trial. Jama. 2006 5;296:87.
28. Fraser A, Longnecker MP, Lawlor DA. Prevalence of elevated alanine amino-
transferase among US adolescents and associated factors: NHANES 1999-2004. 
Gastroenterology. 2007;133:1814.
29. Fishman WH. Alkaline phosphatase isozymes: recent progress. Clinical bio-
chemistry. 1990;23:99.
30. Ferraris VA, Ferraris SP, Saha SP, Hessel EA, 2nd, Haan CK, Royston BD, et 
al. Perioperative blood transfusion and blood conservation in cardiac surgery: 
the Society of Thoracic Surgeons and The Society of Cardiovascular Anesthe-
siologists clinical practice guideline. The Annals of thoracic surgery. 2007;83(5 
Suppl):S27-86.
31. Botta F, Giannini E, Romagnoli P, Fasoli A, Malfatti F, Chiarbonello B, et al. 
MELD scoring system is useful for predicting prognosis in patients with liver 
cirrhosis and is correlated with residual liver function: a European study. Gut. 
2003;52:134.

|  Journal of Clinical and Analytical Medicine10

Remifentanyl and Fentanyl Use and LFT/ Remifentanil ve Fentanil Kullanımı ve KCFT


	Kapak
	Bilimsel Kurul
	Künye
	İçindekiler
	ocak2012.pdf

